ALICHERRY 7-7-6-22 
Serial No.: 10/656,497 
Ryan, Mason & Lewis, LLP; W. E. Lewis (516) 759-2722 



1/5 

FIG. 1A 

DEMAND D1 



N1 



11 



N6,; 
12 r^- 



N4 



N2 



N3 



/M3 



— <N7 



14 



N5 



DEMAND D2 



D1 PRIMARY PATH 
D1 BACKUP PATH 




ALICHERRY 7-7-6-22 
Serial No.: 10/656,497 
Ryan, Mason & Lewis, LLP; W. E. Lewis (516) 759-2722 



2/5 



FIG. 2A 

.200 



TRANSFORM NETWORK GRAPH G INTO G' 
SUCH THAT EDGE COSTS CAPTURE COST 
OF USING CHANNEL IN BACKUP PATH 



FIND SHORTEST PATH BETWEEN NODES 
CORRESPONDING TO s AND t IN G' 



202 



•204 



FIG. 2B 



J 



250 



TRANSFORM CHANNELS INTO NODES~V 252 
^ " 254 



CAPTURE CHANNEL CONNECTIVITY 



I 



INCLUDE SOURCE AND DESTINATION 



256 




Ryan, 



AUCHERRY 7-7-6-22 
Serial No.: 10/656,497 
& Lewis, LLP; W. E. Lewis (516) 759-2722 

3/5 

FIG. 3A 




FIG. 3B 




ALICHERRY 7-7-6-22 
Serial No.: 10/656,497 
Ryan, Mason & Lewis, LLP; W. E. Lewis (516) 759-2722 



4/5 
FIG. 4 




FIG. 5A 



FIND r SHORTEST PATHS BETWEEN s AND t 
IN GRAPH USING LAWLER'S ALGORITHM 



502 



500 



FOR EACH PATH, COMPUTE A CORRESPONDING 
CHEAPEST LOOPLESS K-SHARED PATH 



SELECT CHEAPEST AMONG r K-SHARED 
PATHS AS THE BACKUP PATH 



504 



506 



FIG. 5B 



LET PATH BE P = u 1 - u 2 - ... - U| 



I 



I 



/5 50 



552 



BUILD DIRECTED GRAPH S CONTAINING ~ 4 
ONLY NODES AND LINKS FROM P 



TRANSFORM S WITH u 1 AND u, i 55g 

AS SOURCE AND DESTINATION NODES ' J °° 



AUCHERRY 7-7-6-22 
Serial No.: 10/656,497 
Ryan, Mason & Lewis, LLP; W. E. Lewis (516) 759-2722 



5/5 

FIG. 6 



J 



600 



COMPUTE FINITE NUMBER OF CANDIDATE 
PRIMARY AND BACKUP PAT HS FOR THE DEMANDS 

I 



APPLY LINEAR PROGRAM 
FORMULATION TO D ESIGN NETWORK 

I 



SUBMIT CONSTRAINT AND MINIMIZATION 
CRITERIA TO ILP SOLVER TO OBTAIN NUMBER 
OF CHANNELS ALLOCATED TO EACH LINK 



602 



604 



606 



FIG. 7 



700 



K-SHARED ROUTING AND DESIGN SYSTEM 

704 
S 



MEMORY 



708 



NETWORK 
INTERFACE 



702 
<> 






706 
<> 






PROCESSOR 






I/O 
DEVICES 












710 

L 



